Our aim was to ascertain if the assessment of erectile dysfunction (ED) should include questions on difficulty in both achieving and maintaining erection. A population-based study of 3143 men in Tampere region in Finland was conducted by mailed questionnaire. The 1983 men who responded questions on erectile function were included in the analysis. Different levels in the severity of ED were used to examine the agreement between the two questions. Consistency was measured by kappa coefficient. Consistency was fairly high (j ¼ 0.71) when the severity of ED was examined in four groups. In those cases where alternative responses were categorized into three groups, consistency was best (j ¼ 0.86) when the alternatives 'never' and 'sometimes' were combined. Consistency was almost perfect (j ¼ 0.97) when ED dichotomized into two groups and the cutoff was set between the alternatives 'quite often' and 'intercourse does succeed'. The kappa index was 0.86 with the cutoff level between 'sometimes' and 'quite often' and 0.67 with the cutoff between 'never' and 'sometimes'. When ED was examined in different age groups, the consistency was the highest among the oldest respondents. Responses on both symptoms are needed to distinguish between normal erectile function and minimal ED, and also between minimal and moderate ED, especially in young men. When the aim is to distinguish between complete ED and a milder form, the information from one question is the same as that from two questions.
Introduction
Erectile dysfunction (ED) is defined as an inability to achieve or maintain an erection sufficient for satisfactory sexual function. 1 According to this definition, erectile function is divided into two components and any difficulties in either may constitute ED. Such a division may be necessary given the different etiology and pathophysiology underlying the two components of ED. However, it is also conceivable that in most cases they basically represent the same disturbance.
Kappa statistics is commonly used to assess rater agreement. It accounts for agreement occurring solely by chance. The k coefficient is defined as the difference between observed and expected agreement and ranges between À1 and 1. We assessed whether the two components of dysfunction widely used in ED questionnaires really reflect the different dimensions of ED by measuring the consistency between inability to achieve and to maintain erection utilizing different cutoff levels of ED severity, and exploring how different cutoff levels could be used in the assessment of ED.
Methods
A population-based study on urological disorders by self-administered questionnaire was conducted among 3143 Finnish men aged 50, 60 or 70 y in 1994. The questionnaire was mailed to all men of these ages in the city of Tampere and 11 adjacent municipalities. The definition of ED was based on two questions: 'Have you had trouble getting an erection before intercourse begins?' and 'Have you had trouble maintaining an erection once intercourse has begun?' These questions were adopted from the questionnaire used in the Massachusetts Male Aging Study, 3 while the response alternatives were different in these two studies. In our study, the four alternative answers for both questions were 'never difficulties' (no ED), 'sometimes difficulties' (mild ED), 'quite often difficulties' (moderate ED) and 'intercourse does not succeed' (complete ED). A brief summary of the results of prevalence study is presented in the Results section. 4 The kappa statistic was used as a measure of agreement between achieving and maintaining an erection. It takes account of agreement occurring solely on the basis of chance. The kappa coefficient is defined as the difference between observed and expected agreement, expressed as actual agreement relative to complete concordance. 2, 5 It ranges between À1 and 1, the value zero indicating only chance agreement and the value one perfect agreement. Kappa values 0.40-0.75 represent fair to good agreement and values over 0.75 indicate strong agreement. In this study, we interpreted kappa so that a value close to one indicates that one question is sufficient and the two questions provide identical information. The value zero implies maximum usefulness of the other question, and they measure independent components of ED.
To test the consistency of the two questions, the k coefficient with 95% confidence interval was calculated for each age group and for all together. Different cutoff levels for the severity of ED were applied. First, the responses were categorized into four groups as in the original questionnaire: 'never difficulties', 'sometimes difficulties', 'quite often difficulties', 'intercourse does not succeed' and consistency calculated. Second, the categorization into three groups was combining responses as follows: (1) 'never difficulties' þ 'sometimes difficulties', 'quite often difficulties', 'intercourse does not succeed', (2) 'never difficulties', 'sometimes difficulties' þ 'quite often difficulties', 'intercourse does not succeed' and (3) 'never difficulties', 'sometimes difficulties', 'quite often difficulties' þ 'intercourse does not succeed'. Third, the responses were tested in two groups: (1) 'never difficulties' þ 'sometimes difficulties' þ 'quite often difficulties', 'intercourse does not succeed', (2) 'never difficulties' þ 'sometimes difficulties', 'quite often difficulties' þ 'intercourse does not succeed' and (3) 'never difficulties', 'sometimes difficulties' þ 'quite often difficulties' þ 'intercourse does not succeed'.
Results
Of the 2198 questionnaires returned (70%), the 1983 men (63%) responding to both questions on erectile function were included in the analysis. Only 26% of the participants reported no erectile difficulties, 48% sometimes and 14% quite often, and 12% reported always experiencing erectile problems ( Table 1 ). The frequency of difficulties and the proportion of men reporting them increased with age. Respondents aged 50 y reported least ED and those aged 70 y most ED. Age was the strongest risk factor, especially among men reporting complete ED. The risk of complete ED increased five-fold for each 10-y increment in age. Details on the prevalence of ED in this material are available in our earlier publication. 4 The overall consistency of the responses to the two questions was fairly high at all cutoff levels (Figures 1-3) . When examined in four groups according to the severity of ED, the consistency was quite good (k ¼ 0.71). The consistency was somewhat higher among men aged 70 y (k ¼ 0.78) than in those aged 50 y (k ¼ 0.63) (Figure 1 ). When the alternative responses were divided into three groups, the consistency was highest (k ¼ 0.86) in the response combination 1 ('never difficulties' þ 'sometimes difficulties', 'quite often difficulties', 'intercourse does not succeed') ( Figure 2 ). When divided into two groups, the consistency was almost perfect (k ¼ 0.97). This persisted when cutoff Table 1 Numbers (n) and proportions (%) of men according to difficulties in achieving and maintaining an erection Trouble in achieving an erection before intercourse begins Trouble in maintaining an erection during intercourse Never, n (%) Sometimes, n (%) Quite often, n (%)
Intercourse does not succeed, n (%) Total, n (%) Achieving and maintaining an erection to define ED J Koskimäki et al was set between 'quite often difficulties' and 'intercourse does not succeed' (answer combination 1). When the cutoff was between 'sometimes difficulties' and 'quite often difficulties' (answer combination 2), the consistency was 0.86, and when cutoff was between 'never difficulties' and 'sometimes difficulties', the consistency was 0.67 ( Figure 3 ). The trend for age was very similar despite different cutoff levels; hence, the subjects were categorized by age only in Figure 1 .
Discussion
The present study was conducted using a selfadministered questionnaire, which has been claimed to be the best technique in assessing sexual function. [5] [6] [7] The study was population based and the number of participants was sufficiently large. Moreover, the participants represented men without ED and those with ED of varying severity. Thus, conclusion could be reliably drawn.
When four response levels were used, the majority of subjects (80%) answered similarly to the questions both on achieving and on maintaining an erection, and in the responses 'quite often' and 'intercourse does not succeed', the proportion was even higher. This may give a false picture because many of the diagonal counts might also occur by chance. We tried to eliminate this possible bias by calculating a k coefficient, which provides a measure of consistency by taking account of chance agreement. This made it possible to evaluate the independence of the respective questions on achieving and maintaining erection: whether only one question is needed in the assessment of ED (high kappa), that is, the questions do not measure different components of erectile function independently, or whether the two questions measure different dimensions of erectile function (low kappa). Fleiss 2 has suggested that kappa values between 0.40 and 0.75 reflect fair to good agreement and over 0.75 strong agreement. In the present study, the Figure 1 Consistency (k coefficient with 95% confidence interval) of questions on achieving and maintaining an erection by age when there are four alternative answers ('never difficulties', 'sometimes difficulties', 'quite often difficulties' and 'intercourse does not succeed'). Figure 2 Consistency (k coefficient with 95% confidence interval) of questions on achieving and maintaining an erection when the alternative answers are combined into three groups as follows: combination 1 ('never difficulties' þ 'sometimes difficulties', 'quite often difficulties', 'intercourse does not succeed'), combination 2 ('never difficulties', 'sometimes difficulties' þ 'quite often difficulties', 'intercourse does not succeed') and combination 3 ('never difficulties', 'sometimes difficulties', 'quite often difficulties' þ 'intercourse does not succeed'). Figure 3 Consistency (k coefficient with 95% confidence interval) of questions on achieving and maintaining an erection when the alternative answers are combined into two groups as follows: combination 1 ('never difficulties' þ 'sometimes difficulties' þ 'quite often difficulties', 'intercourse does not succeed'), combination 2 'never difficulties' þ 'sometimes difficulties', 'quite often difficulties' þ 'intercourse does not succeed') and combination 3 ('never difficulties', 'sometimes difficulties' þ 'quite often difficulties' þ 'intercourse does not succeed').
Achieving and maintaining an erection to define ED J Koskimäki et al lowest kappa value was 0.63 and the intervals of agreement presented by Fleiss were thus not suitable for our purpose, since we were interested not only in agreement but also in disagreement. In this study, a high k constituted evidence of the cooccurrence of difficulties in achieving and maintaining erection, while a low k indicated an independent contribution by each component.
When the men were divided into two groups and the cutoff level was set between the choices 'quite often' and 'intercourse does not succeed', kappa was almost one. The findings also explain the phenomenon that older men showed stronger consistency compared to younger men. Complete ED is more common in older men and the alternative 'intercourse does not succeed' distinguishes it best. If a subject chose the alternative 'intercourse does not succeed' in one question, one could anticipate the same answer in another question measuring the same feature. Furthermore, when cutoff was set between the alternatives 'sometimes difficulties' and 'quite often difficulties', the consistency was high. Thus, when the aim is to identify the men with serious ED, one question suffices no matter which one is chosen. Both questions are needed when subjects are young or when the aim is to distinguish between mild dysfunction and normal erectile function. However, kappa cannot distinguish whether inconsistency between two questions in defining mild ED is due to poor validity of the questions (ie intraobserver consistency) or is related to two valid questions, which really measure different components of erectile function.
In summary, questions on both achieving and maintaining an erection are essential to distinguish normal erectile function from mild ED or mild ED from moderate ED. It is important to use two questions, especially when the patient is young. When identifying severe ED, the information from one question is the same as that from two questions.
